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[#?ff»#W&ffl] 

^ £ ix*. % - <D ~s7b*m*.Z 
LTI-O^iftf y ^ t iffe^ tt-fc^Wm* #f£B £ 

if £ tiZ m - <D *mfr=f- y -7 b it -5 ^Wfr^Blc*3 

bnmcumzn. 2&,±.<D^^^^^^^^t^^ 
^m\- £ nx ti ?> r t z&w. t -tz^mftmm^mmn 

^fv^^b wiw&m%tf b <nm^&mm ztixttzz 
b<nm&&*K mmmmtDjjfaicfix. 

y^ai/Mc^i-S 2otf>®H<£>3#>-r^ ^w-^-y 

&&&<r>mz.{iLW^z^b*®'&b-rz>m*^i. 
-o-vy-f^bmmmm^bcom^^itLmiK we 



2 

m^i^fteftS^ftK&i^tv Buia2o(o®msB 

ttfrb ZtlZtim - W ^tt^ y yfiO^MiJ £ 5 V 

v^&Bii^t, Bfrffi2ow®m^*t^ib^ti ; eixm- 

io tjj^ wsmm^mc^^xmxh^^b^mb-r^ 
[**«8] mm2mmm,$mz%-(ommnttz 

9 ] itflfe-^fl;m*£'>ft <ni o-^tf 

^mw^ v ^nmmw^mm z #yf ^ ^ ^ v ■< \ 
b mwm.(onn&& b (D&m-s&co&m t° y ^-w^ 

[000 1] 

2«±0^^y^«^MfeTffi^«ic 
gffSMCM (multi chip module) -^stackedMC P 
30 (multi chip package) iC^^t Z> i><DX'&>& 0 *^^(4x 

[0 0 0 2] 

^stt^^^y^m^^sfc*. nmam 

\z.\*.WkMb-$-^?&M&fr'Mt£<^\ frfrZ>?$M&b 

[0 0 0 3] M6 l^jKrostackedMC P(D— mb L 
T, BGA (ball grid array) S^^ft^S 1 0 
1,10 2 £tjH- 0 fifjfcW^^B 1 0 1 14, Hi 6 

(a) \Zffrt£o\C. S« 1 ±|C^«O^-(0^ff 

±cDi^a(^^$tV7b«1i/'?y K6£^ir-£<0fKJs!c£ 
so K5<^-<75^^y^4cD±ffi±ro«iise{CS-g-LT*5 
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y K7 £'>4 < i: t> 2ia©&£iSK;fi-r3 0 K 

6 . 7 f4* kl^HWR 1 ±lc»A * *lfcfilft©««ttfc 

ft»fc88»£*ia. ifiUmHHB 2 14, S«i-hfc»J«$ 
ftfciffiBRt^ £tt 1 rtJi»rit$*tfc*JBElMIK: 

[00 0 4] f££0>¥i**£a 102li, H 6 

(b) 5 fc, tiMfii 0 1 tmmc^^y" 

jWu^b. 9\c£V)ftnmm.&tix\,^tK «- 

K6«r^tf-S©*««±©«*Sr«)lt, * t> 1 17 -f + 
^^©flf«Rit*ffl*.T«f-«)i|£i»ft:^s'^ , 5 

b a>iM/<? k 7 ^ga^mngp 2 ^e>^i£«ncEB$tL 

BJHIfcSv 
[0 0 0 5] 

gfl 0 2l-S3V^J±» Wm*y K 7 lb B*fl«I8B 2 

£T©E8iasft<45„ ($>x.K, /tfV-r^i/CM-f 9 

7 8 ^»»-OiN»*^ y 7° 4 IC&ffli 3 

»fy/5b y K 7 ^£iR««ffi 2 ?>«Sgffll 

l:4otUU9 4 2«±©#&#^y:7 p Srifi^3-fc> 
-frfc^#:gB(±v VA -VjK^xw ^^ftWJcioTtt 
**±m^iz:T 5 r t #T*# 4<^ 1 3 WS^fe C 5„ 

tt, Tfl8*45¥Wft:^y^*©*^£fc-e-ftfci»9Jfc: 

fttf a v&T*fij-e*> 9 fe*tt©i6i±sr«e)*T^ 

*4H5ci4s#^fc», y K^GH«B 

asfcifi^ < i. o \z.%-<r>*mv&- y -7 5 b SriBB LT 



[0 0 0 6] @*L4V^, »«Stt«(DiNM|: 

tt^y^Wif&^fr-frKioTMu ±{Hli4SS5-©¥ 
y :/ 5 b <Dm.ms< y K 7 tC^-f5SBi»|l8iS8 2 

4 (DmmvtzttXDtf^T J ^*fV4 8 
"o <t, ±^BIi:4S^-cD^ft:^y7 p 5 b©g^©fc«>© 

y K 6 © \f y f- t ±W 1 4 5 frrof^f 7" 
5 bffiii^y K 7 © fc° y i L4V^§-&4 fri 5 

[0 0 0 7] *«W«£)l±©f6*a«t-*»tSraHfcM 

y^a^S*aT««-rS«^fc, IESiiriB4¥i»*^ 

#^y7 p 4riifflL-C^^4i»giC'lgr 1 ^ 

5¥*ff»Bfr«{fc-r5 r. t Sr«JHi:-rS. 
[0 0 0 8] 

[HW«:**-t-5 l»IBIIDHS:»ft-r**W 

^ u ti-©f#«:f yytwis tut mmmmmm 
-(D^mwf- y t°©«® t ©w^ffiffi-r z%-<D¥m# 

mr!2^-©^^y^©««<!:©K 

£ftT43r£Sr#»£-r5¥*f*gfi-Cfc5o 
[00 0 9] ~-T% B««K**SnfcS(f-«)i|M»flc 

40 -f, i&<D^mi^ : f--yy^t'to±izm*mi3ihtixmmm 

f4 3 W±©^fr^ y ^*B««±lc«*Bi{e ?>tlT« 

&£tiz>*m#$imzi>mmfimx'$>Zo Lt^ot* 
nsiWM^y?' («t> ±f^a>5„ ) ©«st 

^ y 7°©^ffi±lc^:B * *ifc*««W«>-jfii t £-©# 
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m t **ft«fcSHJM- 5 * ^ w > ^ !7 -v frftm $ 

-Vic <fc 9 *yr-f v^-fS 9 $a< -r?> r 

Sr»x.4ri:*s-e#5 4:^5fU^*)6. i"4*>*>, lit 

>Vvj-Y$:2U±<DcpM^®&frLX3U±.\cft® 
LBSit§M£©Kigfim&l8K»< rtte, ^SJci^C-CtT^ 

fctf v-?^ v^7W-ir«)«i**siB««wiaili«i»JJ:a: 
s^^jisr ttt*fr-ei±>k<. s nasi 

^XSrKttlEM-rsr: i4<MCM> mcp (officii 

[0 0 10] *fc*tti*»2©36iJiH\ SagfMSi. fiftE 
Sr«^5^^Etc*3V>T, Sf?-©¥3?#^^©itt 

mzm^mmm zit Lxm-n^m^ y -fn^m®. 
[ooiij Liztf^x*tiimn2<D&m<o¥m#&B. 



6 

m-n*M&^v7<»±\z.k'(»Z.btiL±.*f'y-7tm 

±^yyt "met-*- 6 r t afw v ^ 

[0 0 12] rfcfcfc#a«»3©*9itt, #tHSS&l 

[0013] Lfc#oT#H*IB3©*0]©iMffl£3&« 

lorfJ-l'JftfcU -:/*t£ SB— y 

91©ffJ£/55#ibft5, ^atiifcK, ±T»c«Jfiafi£ 
n***fff-y^©a*^t>*!JS«fc*L7tttt, 

mmm&mz-m&tz> ~ t ^BSit-r-s fc*t t a^t 
mtex&m-rzm&ic, m±^m^m^yy(om^ 

Z\k&X-£5k^im&tf&>Z>. 

[0014] t.tc^mmm4(DmMn. *tHB^i©« 
a^ b m-o>*Wf- v yvmmw^mm $ tv 5 # >x ^ 

^^7-<ir«)iKrEB««^©a«t*s3f*nnillS-cai6«i- 
s-©fi«:f ? /©aM^$n5#yf^ >j/ 
zftrnk-rzo 

[0 0 15] L.fci5ot*liiI»4©«i©^#gI 
ICttttf, TWkteZ?&~<»*m#?-y7<D&m<»1ttb 
<»X>7 : 4i"!fv-'( J rk. ±Mkftzm-<D¥mft ! ?? 
■7<Dmm<ntitr)(n#>-7 f j>y'y--<( J rktiK ±*»e>JS,fc 
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[0 0 16] ztz*ttim.m5v>ftw\*. *mm%i<?>%; 

3v&<75 m \mm-t 6 r t #m i -r s „ 
[ooi7] Ltzj>^x*mm%i5<D%w(D*m#mm 
ic ± t®j t * *> m- co v yv>mfii<D it v> 

[0 0 18] *fc*t±iS^6C0^^(4, #fflfgiUco3g 

§e mnum* h % - <o y ^m^mm & h z> # > 
mmn%faxh^xiitiw.-<nMMm,mmzi5:^< 

$£{u.LXl^Z>Z b &W$.b~f5><, 

[0019] mmmm&m*bm-<D*m&?-yym~- 

mmmm%i~£X'<D$imK mmmnnm^xox^m^ 
tiztthic. zmimmm^nmm&mz.X'oxm 
mnmnm<D&n%foxh<>xffim-<r>nmm,mn^& 

[0 0 2 0] £fc*ffiSSf!7CQ3§IJfm, #WKS&6 6D3§ 
t l o^tc 2 oco»lg;a5»^B«Eia^«@gP8¥cD 5 *>co 



(5) 

v ^ 7 -r t mm 2 ocDaimsw t cos-g-g-^coz^ 

[0 0 2 1] buIB (*mS»6<D^^|i|2«C0) -co# 
1 t> lo-g-fri: LTV-5co«, 2oco^ 

i:^-C#5tV^*U^/i5fc So r 2 oco^mspw^is 

«jf^Si^^^ j kit, 2<>(Dmmi$tt<Doh-(Dmm 
Uttfrmmmz-ffiz. btitz-jztD&zFmfaz&m&mm, 

5rt-efe5„ rHuiaKjij^f^j kit. minmumo 

ia^i^i^v^o rttriS2o£D^ifl;g|5W>e ) ^^^ 
- (o^mWf v T'ftiJ^SsS: $ tl 5 ^X ^ V ^ !7 -Y t 
WIS 2orofl«W i: co«-«^^co5:^co{a:Bli# i > 
BufE 2 oco^«Sp«-^P>^ti^ix^-co^^^ 

mmm^ mwt&tizx^j j rkffim2<xDm 
m®ttk(D&m&&<nm^(D<mmmki!>K mm^w 

faic^^xMX'hZ} kit, 2o<Dmn,&tt<r)?%-<D 

mm um^m-^^m#^- v ^m^m ^nssyf 

40 4>?V4\kz\(D-<nmnMVik<Dm&&*M.s l k 

^mwi^ix^^^ vfyj^rk i\<D-<Dmmnwk 

©S^lr^G liU 2 ocoigmSMtco 5 t,ftfico^« 
i/y ^ -ir k r coteco^m^*t i co^^*^c S2iu 

wt&iiz-fti/T* >< yyyj -y k r (omommnttk 

so 1 Ztii&k ^.G 2?r^i:-t-5'<^ hA-O 
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B**«»W©EM#l6]©j«#i:#a*#|p]-C*>5 r t & 

(0 0 2 2] -$it-xtiim%8<Dmmt. *msm7»^ 

[0 0 2 3] LfcjJSot, -JB»«T?Ht|6»tt©|IIIjH»- 
10 0 2 4] Sfe*ffill9ffliili, *tiigl6ro|i 

&3-,6<£>e?ij tr y x i ►> , iKriattft<z>*«ffitt;6>e>**i 

v ^ 7 ^ ^ i meffift t <r>4^M.<omm tr 

-7 f-(o^ti y ntm$mnm&m<vmii f y f-ieg^- lx 

[0025] mriE (#HjggfR 6 ro3£Weie«<D) — 
*tt#«> 5 *>'>ft < t fc l o©»««Mtfcot^r, 

©¥*fcxy ^©mttffl^ffiKSftStfl'xV Vy*!7-f 
TV^5i:^5 -i:!4*K#i*S*»e>-e*)5. ±TK«J§ 

see £ *i 5 v -tntm m y l ft 

n&iH*? v •fnmmomw tr y s tvr«^ $ 

ti , ±x y y^sgrogajij tr y ^*se««jc»x. e>*ifc 

io-cf«i$n5 title *<Dia^ig?s^ r omnw 

^cDga^mngB^o 17 ^ v ^ ^ pitg l , 
>y*©f£3n± • ««tt*fl±*tf3r. t 



(6) 

70 

[0 0 2 6] 

[0027] nmmrn 1 

SrWHLTUMB-r.5. H l tt**WOHlfia>»1B l 
W**B«r*i-¥*»ra5H (a) (b) 

io [002 8] 01 t^-f-i 5 le, &M<DMm 1 <£>¥?M*: 

K 6 tf-3fe©«**» < ^-(D^fls:^ '^4©i 
E±©flB«fcS5^- LTfe 9 . m«/< > K 6 &-£ti-fe<D 

2 ictK^x w >jrv4*r 8 fc <£ o rsm^iciSM^ 

[0 0 2 9] ilro«10^gtli« 

ffitio2 (H6 (b) mm) tmm^ m-n^-m 

30 ^^nrtEJc-rsfcfete^sftmffi^y K6Sr#tp— -&<o 
*m{*? yzfsb <onm'< > k 7 2 

Kf8»egEB$ixT^5„ 
[0 0 3 0] Ld^L, HlS<D^li 1 ©^#^fifCtt, 

^frx y 7* 5 b <D9\-m 3 0 k. y K 6 i OlH©» 

txfz%my—7tt 1 0^S-«^«:f7/4O±Il 
*f 1 1 iia^*SlF15 2 toraje^Vx^ IsifV-l^S b 

*»tt*ixrv^5. 1-ftfc*j> irc^^Bb 
©m^-ry K7l47j?>"7 f -<^y'I7^ir9 a, 9biit 

g^ti-o^o Lfc*5o-c, nm<otem 1 <o^#fr^ 

so ^y*<7)fF^pga«rSxT^-co^^xy/5 b©H 
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ft, 2*©^^^^ v;/y^-ir9 a, 9 b St/ajmSW 

v ^Sr Affile LT^S. 3llfi©»ffiiro¥3f^B»-«t 
ftli, 2*©t;yf-fVy!7-ft9a, 9 b Id^] Lfc 
rifci*), tf'^-O':?'^ ir<7>g££g< Lfc<7> 

V ^ 7 ^ "V # y V ^ 17 -Y -Y 8 - <7> *m »7 V 

[00 3 1] ftfc, teif-^i LT«:#y >f 5 Kx 

Pitt, ^f^yy-zK <^3iy^y— 7l^©7^ 

is>b Lt^ltt*5< 0 jtf^-f V^ftfcP'f 

•¥^$Sr@f^W/U-^$<c5S«-r57t», 

yf-r y^^^^yr-/ v*f?4 J r<r>mWLlsfab : ®. 

-f, !7^f#yf^ v^y-zi^y ^-^id^— 

<£>fifJ2, !7^f + *yf-f l/W— /WV 
•^yiLtO. 4mm, f y/v^y hWfilltSlSi 
<t Lt, 0. 1 5 mm b L, H"0 . 5 5mmfig£-rS 
&I^£>S„ £7;:, ^MUttl lfC2£JLb<7)tf>-rw> 

^->K(co#0. lmmEg^roffia^£^i^5„ L 

fc^ 0 -r. ilffi<ojF;mi^«#gfiK:fc^-t, 

Rill, 5Li6Ec7>&ffiT\ 0. 55 + 0. 2 + 0. 55 = 
1. SOmmgS^gt/iS, 1. 3 Ommllfflv- 

fc t s r b tfx-Z zm-ericte, *«BJ{c*3(t 5 

£ffi{RiJWt|F|ncfm3ri;o5T'tS„ 1. 3 0mmS 

^ico^-i: 5 r <h 5 <!: #3§fi 3 

*^g£tfffiiJ<7)^i»3Uam 3 r £ as-e# S 0 
±(--r-v : ^Si:tie»-a-lc(4, ^«S)5*tl 1 £0. 2 

SroSrRTjCi&^o /jNfc, % 2 (D*m#^ y 75b &m 
1 w^ff^ 5/^4 <^>t>^ ( - gee LfcitCili, ®S95 



72 

$ti \*%\<»*m&=f-y74(»4yi<»b J h>>t$.<b\> 
2mz.WLW^Xi^\ Hitz, %2<D*m»?-y7 f '5 b£ 
1 J/7-4C1 iai;)tSotEl Lfc t # (C 

14, ^tmtll?r^l©^f):fy7'4©4aro5t> 

6, 7«rl^-coiEi^mSgB2l^i^L7c:0'J^-r-i)5 N 
[0 0 3 2] II©M2 

&g\c*%w<Dmm<vMm 2 <o^^fi^o# ia 2 

#H8LTtftlK-r 5„ l212»4*5IW(D||JE(7>^ffi2(7)^ 
^tt^*-f-^#®fffiia (a) (b) T' 

[0 0 3 3] H 2 ii^-Ti 9 HJ6<7>^fi 2 <7>¥3lft: 

mw<Dm*mf$.nmm<nMmi<r>*m#mmbmKX'ib 
K7 b<Dmz.m&.-tz>m-<n¥-^& : f-y75 b©^t3 

(75fl!l<7>«figfei:^$ti7c^«Si5»l 2/4i^$nr^ 
STkTWiSo tLT, S^s/ K7 t»mi35tf 1 2 i 

(omz#>7 : '<>y'<7''( j r9 atmmzti. 1 

2 i: ia«Sm^§B 2 irwr^ctfi/x-f v^r7^-^9 b^S 

^^Krwyf^ymtsa, 9btWfl;gBW 
l2lc:J;oT, Sffii±<7)ISi8|S-|lSB2ic«^(-^ 
£*XTV>5„ Lfc^oT, HliS<7)^ffi2 0^(*:^K 

ifn^m^m^mT.x^z.o^w^-yy'sbnmm^ 
v k 7 As isismssiJ 2 a* e> s nasuc: ise $ r v > 5 ^ , 

2*©*yf-<y^!7^t9a > 9b(Ctotlr©i|i 
^f-s/^5 b<7)7-Y-r^Vx^>^Sr'SItglcL-CV^ 
S„ llife(7)^eiO^#:^fi|Cin«, 2*<7)*>r ? 

^y^^tga, 9 blc^#JLfcr b\c£ 9, ^>-r 

40 ^y'VJ^8 J ?m-<D¥&ti:?-y7'4icmmism%&}^ 
[0 0 3 4] /«C*5, ^-(7)^«Cf-2/y4(7)^7'D-fe 

xst-v-y =j>^ft;!fei^<7)^ig!ji<75±^#mgs*ri: lt 

So 

[0035] mi&<r>]&n3 

#*J*LTfSiW-fSo @3l4*«BqcD||li(7)f^3<7>^ 
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[0036] mmomm 3 <D*m#%im*>&*mf&iz%: 

f-yttl 0±JC(il?3OT^®(D^mSi5Wl 3 a^, L 
ttfB 2 b jMK?K7btt. 

[0 0 3 7J L*>U HJ£<Dff^3(75^^g(i*5^ 
Tfi, Wfe'<y K7 a £afB8Mtl 3 b t (DffliCtf^T 1 
^^m + Sa-l^Sil. *tt«ttn3b££ 
^mffiSP2 b icop ( gi,L#>-7 ? ^ V^y-T-V9 b-2/4*& 

y K7 a li/KVx-f y^C^f 9 a - 1 , 9b-2tf 

assstn 3 bciot, a« i ±(D&mnmu 2 b 

ixaHS^s' K7 b iillWi 3 a t«Bi:*yf-r 

V^!7-fiT9 a - 2*S««Sn, 1 3 a tgaH 

W&£B2 a t<7?raiC/JfVx-l'^i/!7^-V9 b - 1 

tlCfcrj, IZ©^f y y5b©Sg^s/ 
h*7bli#yf^y^'ff 9a-2, 9b-liil 

Mnaiaot, a« i ±oisam^ifi5 2 b fcm^, 

ttfcS8tt$*VCl^5. G*Bttft2a, 2 b ©EJll^lSl 

3 b tstf^y^ l/ifVJ-^Q a - 1 i:<7)^-g-^(D^r(fi] 
a*. lllffi±^{|iJT-fc-5<7>lC*f U ^«gfS#l 3ai*V 
T^mt9b-1 tro^^^f>Efc^«SS*tl 

3 b Wyf-fyy^-rtg b- 2 t<7>m&£.<Djjft 
ak ms±3&fiijT-foSc 2oro»mgBtti3 

m£tl%y$>"r-( 9 a - 1 , 9a-2tmiia 

2 oro^mSBW 13a, 1 3 b t <n&m&&<DK^<DtiL 
B63#,<t, huE 2 oco^mSPW 1 3 a, 13bi>5)tn 
mi-©i|ilf|:fy/4©f:ffi/<s' KeflB^JSRSil 
5#yf-f V^I7-r-V9 b- 1, 9 b -2 i:HfiE2o(D 
3a, 13b i:03««^WSV>©ffiBBB« 

tzjs, mmmm^2a, 2b(D&W5fti^\,^xmx'h 
■fj; Knm«8B2a, 2 b <»mmijfiit* 

b- l, 9 b -2 ££M-f 5!S-tf>¥j£ 
^s/7°4W32 3 l iWrfc^lpjIc— Srf So Lfc^ 0 

Wy^y^l7^t9b-K 9b-2t^it 
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a, 2 b w6B^ij*f6iii, tfy-r^y^-f^g a-1, 
9 a-2J:5?it5^©^flsfy7'5 b<75i3 3 2 ir 

a, 2 b<D&?HJjfaiC^xm) 4\ rtfV-^-r >-^I7 
^9a-l, 9a-2££M1-5SS-W£#^S'7' 
5 b Wi2 3 2 t«T**|6]{COW«Tj¥j tf^Mir 

iSICfti?!;, ffij^«SSB2a, 2bW|fi?U^[S] 
li, #yr-fy^!7'ft9b-l, 9 b- 2 £3^1-5 
&Wr—7tt 1 0 Wia 3 3 t spff **|6U-— fti-s. L- 
fctfSoT, r|Ei^mfii95 2 a . 2 b (DgE^fiClO^T 
iSj rjKvr-f yyJM-V 9 b - 1 , 9b-2t3? 
m-tZ&mT—^tfl 0 0)213 3 i W<C#fal-o^T 

[0 0 3 8] £<bK, mn&ttl 3 a b7$isy ! '<>yy 
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CLAIMS 



[Claim(s)] 

[Claim 1] In a semiconductor device equipped with a patchboard, the first semiconductor chip by which 
wirebonding is carried and carried out to said patchboard, and the second semiconductor chip by which is 
accumulated on the principal plane of the first semiconductor chip, and wirebonding is carried out The 
conductive member insulated with the first semiconductor chip through the insulating member is installed on 
said principal plane of the first semiconductor chip. Said conductive member The semiconductor device 
characterized by it being arranged between the rim of the second semiconductor chip which extends between 
the electrode of the first semiconductor chip, and the electrode of the second semiconductor chip, and the 
electrode of said first semiconductor chip, and coming to enable junction of two or more bonding wires. 
[Claim 2] In a semiconductor device equipped with a patchboard, the first semiconductor chip by which 
wirebonding is carried and carried out to said patchboard, and the second semiconductor chip by which is 
accumulated on the principal plane of the first semiconductor chip, and wirebonding is carried out The 
conductive member insulated with other structures of the first semiconductor chip by said principal plane of the 
first semiconductor chip through the insulating layer is formed. Said conductive member A semiconductor 
device given in the semiconductor device characterized by it being arranged between the rim of the second 
semiconductor chip which extends between the electrode of the first semiconductor chip, and the electrode of 
the second semiconductor chip, and the electrode of said first semiconductor chip, and coming to enable 
junction of two or more bonding wires. 

[Claim 3] The semiconductor device according to claim 1 characterized by making said insulating member into 
tape material. 

[Claim 4] So that the projection to said patchboard of the bonding wire joined to the electrode of the first 
semiconductor chip and the projection to said patchboard of the bonding wire installed to the electrode side of 
the first semiconductor chip from said conductive member may deviate at intervals of predetermined or it may 
have the common point of 1 Claim 1 characterized by coming to arrange the join of the bonding wire installed 
from said conductive member to the electrode side of the first semiconductor chip, and said conductive member, 
a semiconductor device according to claim 2 or 3. 

[Claim 5] Claim 1 characterized by being located between the bonding wire joins of two electrodes with which 
the join of the bonding wire installed to the electrode side of the first semiconductor chip and said conductive 
member sees towards said installation, and adjoins mutually [ the first semiconductor chip ] from said 
conductive member, a semiconductor device according to claim 2 or 3. 

[Claim 6] It connects with the wiring polar zone of one electrically among the wiring polar-zone groups in 
which the conductive member of one has the fixed array direction with which said patchboard was equipped 
among said conductive members. The location of the join of the bonding wire installed from said conductive 
member to the electrode side of the first semiconductor chip and said conductive member The semiconductor 
device of the publication among [ 1 / any ] claim 1 to claims 5 which are said array direction and are 
characterized by displacing in the direction approaching said wiring polar zone of 1 to the join of the bonding 
wire installed from said conductive member to a second semiconductor chip side, and said conductive member. 
[Claim 7] Two conductive members containing said at least one conductive member of 1 are electrically 
connected to the wiring polar zone of each 1 of said wiring polar-zone groups, respectively. The mutual 
physical relationship of each join of the bonding wire installed from said two conductive members to a second 
semiconductor chip side, respectively, and said two conductive members, The semiconductor device according 

http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.... 8/10/2006 



JP,2001-177050,A [CLAIMS] 



Page 2 of 2 



to claim 6 with which mutual physical relationship of each join of the bonding wire installed from said two 
conductive members to the electrode side of the first semiconductor chip, respectively and said two conductive 
members is characterized by being reverse about said array direction. 

[Claim 8] The semiconductor device according to claim 7 characterized by making said two conductive 
members come to cross in two levels through the second insulating member. 

[Claim 9] Two or more conductive members containing said at least one conductive member of 1 are 
electrically connected to the wiring polar zone of each 1 of said wiring polar-zone groups, respectively. From 
the array pitch of each join of the bonding wire and said two or more conductive members which are installed 
from said two or more conductive members to a second semiconductor chip side, respectively The 
semiconductor device according to claim 6 with which the direction of the array pitch of each join of the 
bonding wire and said two or more conductive members which are installed from said two or more conductive 
members to the electrode side of the first semiconductor chip, respectively is characterized by having 
consistency in the array pitch of said wiring polar-zone group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to MCM (multi chip module) and stackedMCP (multi 
chip package) which accumulate two or more semiconductor chips and are carried in a patchboard about a 
semiconductor device. This invention belongs to amelioration of the wirebonding connection relation. 
[0002] 

[Description of the Prior Art] Current, and MCM and MCP attract attention as a technique which promotes 
small area-ization (densification of mounting) of a component-side product. Moreover, MCM and MCP are 
excellent in the point that it can respond to low cost at a user's military requirement, by combining two or more 
general-purpose chips. In order to, combine the semiconductor chip of a different specification on the other 
hand, there are not few troubles which should be made mounting technology with a technical problem. There is 
a problem which is explained below as this trouble. 

[0003] As an example of the conventional stackedMCP, the semiconductor devices 101 and 102 of a BGA (ball 
grid array) mold are shown in drawing 6 . As shown in drawing 6 (a), die bond of the rectangle-like first 
semiconductor chip 4 is carried out on a substrate 1 , further, on the principal plane of the first semiconductor 
chip 4, second rectangle-like semiconductor chip 5a is accumulated, and die bonding of the conventional 
semiconductor device 101 is carried out. At this time, second semiconductor chip 5a is joined to the field on the 
principal plane of the first semiconductor chip 4 except the fixed field containing the electrode pad 6 formed in 
the edge on the principal plane of the first semiconductor chip 4, and the fixed field containing the electrode pad 
6 is exposed. Second semiconductor chip 5a also has the electrode pad 7 for wirebonding at the edge of at least 
two sides. The electrode pads 6 and 7 are electrically connected to the polar-zone slack wiring polar zone 2 of 
wiring formed on the substrate 1, respectively by bonding wires 8 and 9. The wiring polar zone 2 has flowed 
with the external terminal slack solder ball 3 by wiring formed on the substrate 1 , and the multilayer- 
interconnection layer formed in the substrate 1 . 

[0004] On the other hand, although the conventional semiconductor device 102 is connected internally by 
bonding wires 8 and 9 like the semiconductor device 101 as shown in drawing 6 (b), they differ in that second 
semiconductor chip 5b is getting away exceeding the tolerance limit of beyond the need and wirebonding from 
the edge of the first semiconductor chip 4. That is, the field more than the fixed field containing the electrode 
pad 6 required in order to make possible wirebonding of the first semiconductor chip 4 is opened, and the 
electrode pad 7 of second semiconductor chip 5b is further arranged from the wiring polar zone 2 at the long 
distance exceeding the tolerance limit of wirebonding. The dimension of a drawing top longitudinal direction 
may produce such a condition, when the second semiconductor chip 5b is extremely shorter than the first 
semiconductor chip 4. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, in a semiconductor device 102, the distance 
from the electrode pad 7 to the wiring polar zone 2 becomes long. Therefore, since the die length of a bonding 
wire 9 also becomes long, the problem that the bonding wire 9 by which a bonding wire 9 becomes easy to bend 
and was bent will contact a bonding wire 8 and the first semiconductor chip 4, and will short-circuit electrically 
arises. Since it will become a defective article if a bonding wire short-circuits, the problem that it cannot 
assemble as a matter of fact depending on a wirebonding technique produces the semiconductor device which 
combined two or more semiconductor chips with which the electrode pad 7 of second semiconductor chip 5b 
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becomes a long distance from the wiring polar zone 2 exceeding the tolerance limit of wirebonding as 
mentioned above. It is also possible to, make the height of the loop formation of a bonding wire high on the 
other hand, in order to avoid the short-circuit between wires and the short-circuit during a wire chip. However, 
when making it such, the height (thickness) of a package becomes high and there is a problem of it becoming 
impossible to mount in the product thin-shape-ized like a cellular phone. In the conventional technique, 
although the chip size of the second semiconductor chip was enlarged according to the size of the first 
semiconductor chip in order to solve this problem, this is disadvantageous at the point that a chip layout must be 
specially changed for every combination with the semiconductor chip used as the bottom, and a chip size must 
be designed, and was dulling improvement in productivity. In addition, in drawing 6 , although only the cross 
section of a left half is shown, even if it arranges second semiconductor chip 5b so that the electrode pad of one 
side may approach the wiring polar zone since the electrode pad on a semiconductor chip is formed in the rim 
section which faces in many cases, with this, the electrode pad of the opposite side will keep away from the 
wiring polar zone. 

[0006] Although not illustrated, in order to combine the semiconductor chip of a different specification, 
depending on moreover, the combination of the semiconductor chip by which laminating arrangement is carried 
out, up and down The ** [ location / of the wiring polar zone 2 corresponding to the electrode pad 7 of second 
semiconductor chip 5b used as the bottom ] which is not orderly, The bonding wire 8 the case where two or 
more bonding wires 9 must be crossed mutually, and for connection of the first semiconductor chip 4 used as 
the bottom, The bonding wire 9 for the connection of second semiconductor chip 5b used as the bottom When 
carrying out a polymerization when it sees from a top, and making visual inspection of wirebonding connection 
difficult, the case where the pitch of the electrode pad 7 of second semiconductor chip 5b which serves as a 
pitch of the electrode pad 6 of the first semiconductor chip 4 used as the bottom and the bottom further does not 
have consistency etc. arises. There is a problem of making assembly of a semiconductor device difficult or 
impossible, or causing trouble to dependability maintenance of wirebonding connection by these physical 
constraint. 

[0007] This invention is made in view of the problem in the above conventional technique, and combination of 
the semiconductor chip in which assembly is possible when it accumulates and carries two or more 
semiconductor chips on a patchboard can be made various, and let it be a technical problem to offer the 
semiconductor device which can respond to various need by low cost with the application of a general -purpose 
semiconductor chip. 
[0008] 

[Means for Solving the Problem] The first semiconductor chip by which this 1st invention which solves said 
technical problem is carried in a patchboard and said patchboard, and wirebonding is carried out, In a 
semiconductor device equipped with the second semiconductor chip by which is accumulated on the principal 
plane of the first semiconductor chip, and wirebonding is carried out The conductive member insulated with the 
first semiconductor chip through the insulating member is installed on said principal plane of the first 
semiconductor chip. Said conductive member It is arranged between the rim of the second semiconductor chip 
which extends between the electrode of the first semiconductor chip, and the electrode of the second 
semiconductor chip, and the electrode of said first semiconductor chip, and two or more bonding wires are the 
semiconductor devices characterized by coming it possible to carry out junction. 
[0009] Here, the semiconductor chip which the first semiconductor chip carried in the patchboard is 
accumulated not only on the semiconductor chip directly joined to a patchboard but on other semiconductor 
chips etc., and is carried in a patchboard also corresponds. That is, this invention is applicable also to the 
semiconductor device with which three or more semiconductor chips are constituted by being piled up on a 
patchboard. Therefore, the semiconductor chip which is further accumulated upwards from the second 
semiconductor chip or second semiconductor chip according to the semiconductor device of invention of this 
application 1 st (It is hereafter called an upper chip.) In case an electrode and the wiring polar zone of said 
patchboard are electrically connected by the bonding wire Further by joining electrically the bonding wire of the 
others [ point / one ] other than said conductive member by connecting electrically one point of the conductive 
member installed on the principal plane of the electrode and the first semiconductor chip of an upper chip by the 
bonding wire of 1 The bonding wire which connects the electrode of an upper chip and the wiring electrode of a 
patchboard electrically is divided, and it can be made shorter than the case where bonding of each bonding wire 
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is carried out by one bonding wire. Thus, since the bonding wire for internal wiring of an upper chip can be 
shortened, there is an advantage that bending of a bonding wire can be suppressed and the bent bonding wire 
can suppress generating of the problem of contacting other bonding wires and semiconductor chips and short- 
circuiting electrically. That is, said conductive member serves as a junction means of a bonding wire. What is 
necessary is just to perform dividing a bonding wire or more into three through two or more junction means, 
and leading to the wiring polar zone of a patchboard if needed, when many semiconductor chips are 
accumulated, therefore, a conductive member — said — others — not requirements but after repeating junction 
once or more further, the configuration of direct continuation of the other end of the bonding wire joined by one 
point being carried out to the wiring polar zone of a patchboard connected is also effective. According to the 
semiconductor device of invention of this application 1st, by the above thing, an upper chip with which a chip 
electrode becomes a long distance from the wiring polar zone of a patchboard by physical constraint can be 
built into MCM and MCP, without carrying out the design change of the chip size. Therefore, when it 
accumulates and carries two or more semiconductor chips on a patchboard, combination of the semiconductor 
chip in which assembly is possible can be made various, and there is an advantage that the semiconductor 
device which can respond to various need by low cost with the application of a general-purpose semiconductor 
chip can be offered. In addition, only the number according to the number of the electrodes of an upper chip 
[ need / said conductive member / to be acted as intermediary ] is formed. 

[0010] Moreover, the first semiconductor chip by which this 2nd invention is carried in a patchboard and said 
patchboard, and wirebonding is carried out, In a semiconductor device equipped with the second semiconductor 
chip by which is accumulated on the principal plane of the first semiconductor chip, and wirebonding is carried 
out The conductive member insulated with other structures of the first semiconductor chip by said principal 
plane of the first semiconductor chip through the insulating layer is formed. Said conductive member It is 
arranged between the rim of the second semiconductor chip which extends between the electrode of the first 
semiconductor chip, and the electrode of the second semiconductor chip, and the electrode of said first 
semiconductor chip, and two or more bonding wires are the semiconductor devices characterized by coming it 
possible to carry out junction. 

[001 1] Therefore, since according to the semiconductor device of invention of this application 2nd the 
configuration in which a conductive member is formed in the principal plane of the first semiconductor chip is 
adopted while there is an advantage of invention of this application 1st, said conductive member and said 
insulating layer can be formed by using the pattern formation process of a semi-conductor. Therefore, there is 
an advantage that the increment burden of the man day which hits applying this invention, and materials can be 
suppressed very small. However, according to the semiconductor device of invention of this application 2nd, 
the point it is not easy a point to make possible the various upper chips and combination of the point that it is 
necessary to take into consideration what kind of upper chip is repeated on the first semiconductor chip, and the 
first semiconductor chip, with which such a conductive member was formed turns into a difficulty from the 
design stage of the first semiconductor chip. Next, it considers as the technique which can wipe away this 
difficulty, and the semiconductor device of invention of this application 3rd is indicated. 
[0012] That is, this 3rd invention is characterized by making said insulating member into tape material in the 
semiconductor device of invention of this application 1st. 

[0013] Therefore, according to the semiconductor device of invention of this application 3rd, the advantage of 
invention of this application 1st is acquired by carrying out pattern formation on insulating-tape material by 
using copper foil etc. as said conductive member, and sticking this tape material on said principal plane of the 
first semiconductor chip. After determining the combination of the semiconductor chip by which laminating 
arrangement is carried out up and down, it is not necessary to take into consideration what kind of upper chip is 
repeated on the first semiconductor chip, and wirebonding of the semiconductor chip of various combination is 
made possible from the design stage of the first semiconductor chip by designing a tape for every specific 
combination of this with it. Moreover, the tip of wirebonding tools, such as a capillary tool and a wedge tool, 
can suppress possibility of contacting said insulating member and said conductive member, by having chosen 
an ultra-thin member called tape material at the time of wirebonding connection. In other words, the margin 
which should be taken in order to prevent that the tip of a wirebonding tool contacts said insulating member and 
said conductive member can be made small. Although said insulating member is not restricted to tape material, 
the large margin which chooses a not much thick member or is cut must be taken. There is an advantage that the 
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semiconductor device which can apply and can respond to various need by low cost can be offered without 
being able to make various combination of the semiconductor chip in which assembly is possible, and any 
design changes giving a general -purpose semiconductor chip, when it accumulates and carries two or more 
semiconductor chips on a patchboard by the above thing. 

[0014] Moreover, this 4th invention is set to the semiconductor device of this 1st invention, this 2nd invention, 
or invention of this application 3rd. So that the projection to said patchboard of the bonding wire joined to the 
electrode of the first semiconductor chip and the projection to said patchboard of the bonding wire installed to 
the electrode side of the first semiconductor chip from said conductive member may deviate at intervals of 
predetermined or it may have the common point of 1 It is characterized by coming to arrange the join of the 
bonding wire installed from said conductive member to the electrode side of the first semiconductor chip, and 
said conductive member. 

[0015] Therefore, according to the semiconductor device of invention of this application 4th, there is an 
advantage that they cannot carry out a polymerization and can conduct visual inspection of wirebonding 
connection easily when the bonding wire for connection of the first semiconductor chip used as the bottom and 
the bonding wire for connection of the second semiconductor chip used as the bottom see from a top. In 
addition, the case where two segments which are projection to said patchboard of two bonding wires do not 
have a common point is said, this segment of 2 of the case where it deviates at intervals of predetermined is not 
parallel to the case where it has the common point of 1 , and it calls the case where it crosses at one point it. 
[0016] Moreover, in the semiconductor device of this 1st invention, this 2nd invention, or invention of this 
application 3rd, the join of the bonding wire installed from said conductive member to the electrode side of the 
first semiconductor chip and said conductive member looks at this 5th invention towards said installation, and it 
is characterized by being located between the bonding wire joins of two electrodes which adjoin mutually [ the 
first semiconductor chip ]. 

[0017] Therefore, according to the semiconductor device of invention of this application 5th, there is an 
advantage that they cannot carry out a polymerization and can conduct visual inspection of wirebonding 
connection easily when the bonding wire for connection of the first semiconductor chip used as the bottom and 
the bonding wire for connection of the second semiconductor chip used as the bottom see from a top. 
[0018] Moreover, this 6th invention is set from this 1st invention to the semiconductor device of invention of 
[ 1 / any ] the invention of this application 5th. It connects with the wiring polar zone of one electrically among 
the wiring polar-zone groups in which the conductive member of one has the fixed array direction with which 
said patchboard was equipped among said conductive members. The location of the join of the bonding wire 
installed from said conductive member to the electrode side of the first semiconductor chip and said conductive 
member To the join of the bonding wire installed from said conductive member to a second semiconductor chip 
side, and said conductive member, it is said array direction and is characterized by displacing in the direction 
approaching said wiring polar zone of 1 . 

[0019] The bonding wire which connects electrically the junction means slack conductive member installed on 
the electrode of an upper chip or the upper chip (formation is included) and said conductive member 
corresponds to the bonding wire installed from said conductive member to a second semiconductor chip side. 
Therefore, while wiring to the wiring polar zone with which the patchboard was equipped from the upper chip 
is relayed by said conductive member according to the semiconductor device of invention of this application 6th 
Since it displaces in the direction in which that wiring path is the array direction of a wiring polar-zone group, 
and approaches said wiring polar zone of 1 by this conductive member Can shorten each bonding wire and 
wirebonding to the wiring polar zone of a patchboard is made possible. There is an advantage that the 
workability and the dependability of wirebonding can be raised, and there is an advantage that combination of 
the semiconductor chip in which assembly is possible can be further made into Oshi by this. 
[0020] Moreover, this 7th invention is set to the semiconductor device of invention of this application 6th. Two 
conductive members containing said at least one conductive member of 1 are electrically connected to the 
wiring polar zone of each 1 of said wiring polar- zone groups, respectively. The mutual physical relationship of 
each join of the bonding wire installed from said two conductive members to a second semiconductor chip side, 
respectively, and said two conductive members, Mutual physical relationship of each join of the bonding wire 
installed from said two conductive members to the electrode side of the first semiconductor chip, respectively 
and said two conductive members is characterized by being reverse about said array direction. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/10/2006 



JP,2001-177050,A [DETAILED DESCRIPTION] 



Page 5 of 1 1 



[0021] Supposing that at least one conductive member of the above (it is a publication to this 6th invention) 1 is 
included As opposed to a join with the bonding wire in which the location of a join with the bonding wire 
installed to the electrode side of the first semiconductor chip is installed about at least one conductive member 
between two conductive members to a second semiconductor chip side It is said array direction and is because it 
becomes requirements to displace in the direction approaching said wiring polar zone of 1 . When the straight- 
line path from the electrode of 1 of an upper chip to the wiring polar zone of 1 of a patchboard and the straight- 
line path from other electrodes of an upper chip to other wiring polar zone of a patchboard cross, therefore, by 
applying the semiconductor device of invention of this application 7th This crossover (cross bonding) can be 
avoided by the junction means slack aforementioned conductive member, there is an advantage of making 
wirebonding of an upper chip possible, and there is an advantage that combination of the semiconductor chip in 
which assembly is possible can be further made into Oshi by this, a "2 ** conductive member connects with the 
wiring polar zone of each 1 of said wiring polar-zone groups electrically, respectively - having - " — I hear that 
it connects with the wiring polar zone of one electrically among the wiring polar-zone groups in which the 
conductive member of one has the fixed array direction with which the patchboard was equipped between two 
conductive members, and others and a conductive member are electrically connected to the wiring polar zone of 
one among the same wiring polar-zone groups between two conductive members, and it is. "Said array 
direction" means the array direction of a wiring polar-zone group. "The mutual physical relationship of each 
join of the bonding wire installed from said two conductive members to a second semiconductor chip side, 
respectively, and said two conductive members, The mutual physical relationship of each join of the bonding 
wire installed from said two conductive members to the electrode side of the first semiconductor chip, 
respectively and said two conductive members The join of the bonding wire installed from the conductive 
member of one between two conductive members with it being reverse about said array direction" to a second 
semiconductor chip side and this conductive member of 1 is made into a point SI. The join of the bonding wire 
installed from this conductive member of 1 to the electrode side of the first semiconductor chip and this 
conductive member of 1 is made into a point Gl . The join of the bonding wire installed from others and a 
conductive member between two conductive members to a second semiconductor chip side and other 
conductive members is made into a point S2. When making into a point G2 the join of the bonding wire 
installed from other conductive members to the electrode side of the first semiconductor chip, and other 
conductive members, It says that the component of the array direction of the wiring polar-zone group of the 
vector which makes a point SI the starting point and makes a point S2 a terminal point, and the component of 
the array direction of the wiring polar-zone group of the vector which makes a point Gl the starting point and 
makes a point G2 a terminal point are hard flow. 

[0022] Moreover, this 8th invention is characterized by making said two conductive members come to cross in 
two levels through the second insulating member in the semiconductor device of invention of this application 
7th. 

[0023] Therefore, when leading about of the pattern of said conductive member becomes difficult according to 
an insulating problem by formation further, it also sets. Since according to the semiconductor device of 
invention of this application 8th a conductive member is formed and is made to cross in two levels through the 
second insulating member more than a bilayer There is an advantage that the degree of freedom of leading 
about of the junction means slack conductive member of a bonding wire increases, and there is an advantage 
that combination of the semiconductor chip in which assembly is possible can be further made into Oshi by this. 

[0024] Moreover, this 9th invention is set to the semiconductor device of invention of this application 6th. Two 
or more conductive members containing said at least one conductive member of 1 are electrically connected to 
the wiring polar zone of each 1 of said wiring polar- zone groups, respectively. From the array pitch of each join 
of the bonding wire and said two or more conductive members which are installed from said two or more 
conductive members to a second semiconductor chip side, respectively The direction of the array pitch of each 
join of the bonding wire and said two or more conductive members which are installed from said two or more 
conductive members to the electrode side of the first semiconductor chip, respectively is characterized by 
having consistency in the array pitch of said wiring polar-zone group. 

[0025] Supposing that at least one conductive member of the above (it is a publication to this 6th invention) 1 is 
included As opposed to a join with the bonding wire in which the location of a join with the bonding wire 
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installed to the electrode side of the first semiconductor chip is installed about at least one conductive member 
among two or more conductive members to a second semiconductor chip side It is said array direction and is 
because it becomes requirements to displace in the direction approaching said wiring polar zone of 1 . When the 
array pitch of the semiconductor chip by which laminating arrangement is carried out up and down does not 
have consistency mutually, the array pitch of the wiring polar zone of a patchboard is united with the array pitch 
of the electrode of the lowermost semiconductor chip, and is constituted. In that case, the array pitch of the 
electrode of an upper chip will not have consistency in the array pitch of the wiring polar zone with which the 
patchboard was equipped. However, even if it is the case where it does not have consistency in the array pitch 
of the wiring polar zone by which the patchboard was equipped with the array pitch of the electrode of an upper 
chip according to the semiconductor device of invention of this application 9th While being relayed by said 
conductive member, wiring from an upper chip to the wiring polar zone Since that wiring path is adjusted by 
this conductive member at the array pitch of a wiring polar-zone group Can shorten each bonding wire and 
wirebonding to the wiring polar zone of a patchboard is made possible. There is an advantage that the 
workability and the dependability of wirebonding can be raised, and there is an advantage that combination of 
the semiconductor chip in which assembly is possible can be further made into Oshi by this. 
[0026] 

[Embodiment of the Invention] With reference to a drawing, it explains per semiconductor device of the gestalt 
of operation of this invention below. 

[0027] the gestalt 1 of operation — with reference to drawing 1 , it explains about the semiconductor device of 
the gestalt 1 of operation of this invention first. Drawing 1 is the half the body sectional view (a) and half the 
body top view (b) showing the semiconductor device of the gestalt 1 of operation of this invention. 
[0028] As shown in drawing 1 , die bond of the first semiconductor chip 4 is carried out on a substrate 1, 
further, on the principal plane of the first semiconductor chip 4, second semiconductor chip 5b is accumulated 
and die bonding of the semiconductor device of the gestalt 1 of operation is carried out. At this time, second 
semiconductor chip 5b is joined to the field on the principal plane of the first semiconductor chip 4 except the 
fixed field containing the electrode pad 6 formed in the edge on the principal plane of the first semiconductor 
chip 4, and the fixed field containing the electrode pad 6 is exposed. Second semiconductor chip 5b also has the 
electrode pad 7 for wirebonding at a edge. The electrode pad 6 is electrically connected to the polar-zone slack 
wiring polar zone 2 of wiring formed on the substrate 1 by the bonding wire 8. The wiring polar zone 2 has 
flowed with the external terminal slack solder ball 3 by wiring formed on the substrate 1 , and the multilayer- 
interconnection layer formed in the substrate 1 . 

[0029] As for the semiconductor device of the gestalt 1 of operation, second semiconductor chip 5b is getting 
away like the conventional semiconductor device 102 (refer to drawing 6 (b)) exceeding the tolerance limit of 
beyond the need and wirebonding from the edge of the first semiconductor chip 4. That is, the field more than 
the fixed field containing the electrode pad 6 required in order to make possible wirebonding of the first 
semiconductor chip 4 is opened, and the electrode pad 7 of second semiconductor chip 5b is arranged from the 
wiring polar zone 2 at the long distance exceeding the tolerance limit of wirebonding by one more bonding 
wire. 

[0030] However, the conductive member 1 1 insulated with the first semiconductor chip 4 through the 
insulating- tape material 10 on the principal plane of the rim 30 of second semiconductor chip 5b which extends 
between the electrode pad 6 and the electrode pad 7, and the first semiconductor chip 4 between the electrode 
pads 6 is installed in the semiconductor device of the gestalt 1 of operation. That is, the insulating-tape material 
10 by which the conductive member 1 1 was formed in the top face is stuck on the principal plane of the first 
semiconductor chip 4. And bonding wire 9a is connected between the electrode pad 7 and a conductive member 
11, and bonding wire 9b is connected between a conductive member 1 1 and the wiring polar zone 2. That is, the 
electrode pad 7 of second semiconductor chip 5b is electrically connected to the wiring polar zone 2 on a 
substrate 1 by bonding wires 9a and 9b and the conductive member 1 1 . Therefore, a bonding wire is relayed by 
the conductive member 1 1 and the semiconductor device of the gestalt 1 of operation makes possible 
wirebonding of second semiconductor chip 5b by two bonding wires 9a and 9b and the conductive member 1 1 , 
although the electrode pad 7 of second semiconductor chip 5b is arranged from the wiring polar zone 2 at the 
long distance exceeding the tolerance limit of wirebonding by one bonding wire. Since the die length of a 
bonding wire was shortened by having divided into two bonding wires 9a and 9b according to the 
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semiconductor device of the gestalt 1 of operation, bending of a bonding wire is suppressed, and the bent 
bonding wire contacts a bonding wire 8 and the first semiconductor chip 4, and it is not said electrically that it 
will short-circuit. 

[0031] In addition, it can carry out by forming a copper foil pattern etc. as a conductive member on a tape, using 
a polyimide tape etc. as insulating-tape material. Spacing and spacing from the edge of the insulating-tape 
material 10 to the rim of second semiconductor chip 5b are prepared as a margin for preventing that the tip of 
wirebonding tools, such as a capillary tool and a wedge tool, contacts the tape material 10 or the second 
semiconductor chip 5b end face from the edge of the electrode pad 6 to the edge of the insulating-tape material 
10. In addition, in order to secure the height of the wire by which bonding was carried out to predetermined 
loop-formation height, the installation direction and hard flow of a bonding wire were made to once carry out 
reverse actuation of the wirebonding tool, and the technique which forms a wire is adopted. In this case, it is 
necessary to take into consideration not only the margin for the location precision error of chip mounting but 
the reverse actuation margin of a wirebonding tool as this margin. It is necessary to set the value of this margin 
to 0.15mm, and to set it to about a total of 0.55mm as a location precision error of 0.4mm and chip mounting, as 
a reverse actuation margin of a wirebonding tool, with a current technique. Moreover, in order to enable 
junction of two or more bonding wires to a conductive member 1 1, it is necessary to establish the field used as a 
bonding pad in a conductive member 1 1 two or more. An area of 0. 1mm per one bonding pad around is needed 
for the area of a bonding pad with a current technique, therefore, the semiconductor device of the gestalt 1 of 
operation — setting — spacing from the edge of the electrode pad 6 to the rim of second semiconductor chip 5b - 
- a current technique - 0.55+0.2+ - about 0.55= 1 .30mm is needed. When an about 1 .30mm margin can be 
taken in the rim section of the both sides on the first semiconductor chip 4 which face, the junction means in 
this invention can be formed in the rim section of both sides. It is the case where an about 1.30mm margin 
cannot be taken in the rim section of the both sides on the first semiconductor chip 4 which face, and when it 
can take only in the rim section of one side, the junction means in this invention can be formed in the rim 
section of one side. When a margin can be taken beyond the need, it is good to prevent forming a conductive 
member 1 1 in 0.2mm or more at a long picture, and a bonding wire becoming long. In addition, what is 
necessary is just to form a conductive member 1 1 in at least two of four sides of the 1st semiconductor chip 4, 
when 2nd semiconductor chip 5b has been arranged in the center of the 1st semiconductor chip 4. Moreover, 
when it inclines toward one side of the 1st semiconductor chip 4 and 2nd semiconductor chip 5b has been 
arranged, a conductive member 1 1 may be formed in at least one of four sides of the 1 st semiconductor chip 4, 
and the side of another side may adopt the same bonding as usual. Furthermore, although the example which 
connected the electrode pads 6 and 7 of 2nd semiconductor chip 5b with the 1st semiconductor chip 4 at the 
same wiring polar zone 2 is shown in drawing 1 , as shown in the A section of drawing 2 , you may connect 
with the separate wiring polar zone 2. 

[0032] the gestalt 2 of operation - with reference to drawing 2 , it explains below per semiconductor device of 
the gestalt 2 of operation of this invention. Drawing 2 is the half the body sectional view (a) and half the body 
top view (b) showing the semiconductor device of the gestalt 2 of operation of this invention. 
[0033] Although the basic configuration of the semiconductor device of the gestalt 2 of operation is the same as 
the semiconductor device of the gestalt 1 of operation as shown in drawing 2 The rim 30 of second 
semiconductor chip 5b which extends between the electrode pad 6 and the electrode pad 7, without tape 
material installing, It differs in that the conductive member 12 insulated with other structures of the first 
semiconductor chip 4 by the principal plane of the first semiconductor chip 4 between the electrode pads 6 
through the insulating layer (not shown) is formed. And bonding wire 9a is connected between the electrode 
pad 7 and a conductive member 12, and bonding wire 9b is connected between a conductive member 12 and the 
wiring polar zone 2. That is, the electrode pad 7 of second semiconductor chip 5b is electrically connected to 
the wiring polar zone 2 on a substrate 1 by bonding wires 9a and 9b and the conductive member 12. Therefore, 
a bonding wire is relayed by the conductive member 1 1 and the semiconductor device of the gestalt 2 of 
operation makes possible wirebonding of second semiconductor chip 5b by two bonding wires 9a and 9b, 
although the electrode pad 7 of second semiconductor chip 5b is arranged from the wiring polar zone 2 at the 
long distance exceeding the tolerance limit of wirebonding by one bonding wire. Since the die length of a 
bonding wire was shortened by having divided into two bonding wires 9a and 9b according to the 
semiconductor device of the gestalt 1 of operation, bending of a bonding wire is suppressed, and the bent 
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bonding wire contacts a bonding wire 8 and the first semiconductor chip 4, and it is not said electrically that it 
will short-circuit. 

[0034] In addition, the formation process of the first semiconductor chip 4 can be used effectively, and it can 
carry out by forming a metal circuit pattern etc. as a conductive member on insulating layers, such as a silicon 
oxide, at the same process as the process which forms the electrode pad 6. 

[0035] the gestalt 3 of operation - with reference to drawing 3 , it explains below per semiconductor device of 
the gestalt 3 of operation of this invention. Drawing 3 is the half the body top view showing the semiconductor 
device of the gestalt 3 of operation of this invention. 

[0036] Although the basic configuration of the semiconductor device of the gestalt 3 of operation is the same as 
the semiconductor device of the gestalt 1 of operation, as shown in drawing 3 , the configurations of the 
conductive member differ, that is, the appearance of the conductive member 1 1 in the semiconductor device of 
the gestalt 1 of operation makes the bonding wire installation direction a long side - although it was a rectangle 
configuration mostly, in the semiconductor device of the gestalt 3 of operation, conductive member 13a of 
almost the character type of KO and conductive member 13b of a L character mold are formed on the 
insulating-tape material 10. Electrode pad 7a should be connected to wiring connection 2b, and when 
connecting by one bonding wire, respectively, it must make bonding wires cross in the semiconductor device 
electrode of the gestalt 3 of operation, since electrode pad 7b is what should be connected to wiring connection 
2a (cross bonding). 

[0037] However, it sets to the semiconductor device of the gestalt 3 of operation. By connecting bonding wire 
9a- 1 between electrode pad 7a and conductive member 13b, and connecting bonding wire 9b-2 between 
conductive member 13b and wiring polar-zone 2b Electrode pad 7a of second semiconductor chip 5b is 
electrically connected to wiring polar-zone 2b on a substrate 1 by bonding wire 9a- 1, 9b-2, and conductive 
member 13b. By, connecting bonding wire 9a-2 on the other hand between electrode pad 7b and conductive 
member 13a which are installed in electrode pad 7a side by side, and connecting bonding wire 9b- 1 between 
conductive member 13a and wiring polar-zone 2a Electrode pad 7of second semiconductor chip 5b b is 
electrically connected to wiring polar-zone 2b on a substrate 1 by bonding wire 9a-2, 9b- 1, and conductive 
member 13a. Wiring polar-zone 2a and the array direction of 2b are drawing top longitudinal directions. 
Moreover, the direction of the join of conductive member 13b which the direction of the join of conductive 
member 13b seen from the join of conductive member 13a and bonding wire 9a-2 and bonding wire 9a- 1 looked 
at from the join of conductive member 13a and bonding wire 9b- 1 to being drawing top left-hand side, and 
bonding wire 9b-2 is drawing top right-hand side. Namely, the mutual physical relationship of each join of 
bonding wire 9a- 1 installed from two conductive members 13a and 13b to the second semiconductor chip 5b 
side, respectively, 9a-2, and said two conductive members 13a and 13b, Bonding wire 9b-l installed from said 
two conductive members 13a and 13b to the electrode pad 6 side of the first semiconductor chip 4, respectively, 
9b-2 and said two conductive member 13a, The mutual physical relationship of each join with 13b is reverse 
about wiring polar-zone 2a and the array direction of 2b. In addition, in the case of the semiconductor device of 
the gestalt 3 of operation, as shown in drawing 3 , wiring polar- zone 2a and the array direction of 2b are in 
agreement in the direction parallel to the side 3 1 of the first semiconductor chip 4 which intersects bonding wire 
9b- 1 and 9b-2. Therefore, it can put in another way "it is reverse about wiring polar-zone 2a and the array 
direction of 2b" as "It is reverse about a direction parallel to the side 31 of the first semiconductor chip 4 which 
intersects bonding wire 9b- 1 and 9b-2." Similarly, in the case of the semiconductor device of the gestalt 3 of 
operation, as shown in drawing 3 , wiring polar-zone 2a and the array direction of 2b are in agreement in the 
direction parallel to the side 32 of second semiconductor chip 5b which intersects bonding wire 9a-l and 9a-2. 
Therefore, it can put in another way "it is reverse about wiring polar-zone 2a and the array direction of 2b" as 
"It is reverse about a direction parallel to the side 32 of second semiconductor chip 5b which intersects bonding 
wire 9a- 1 and 9a-2." Moreover, in the case of the semiconductor device of the gestalt 3 of operation, as shown 
in drawing 3 , wiring polar-zone 2a and the array direction of 2b are in agreement in the direction parallel to the 
side 33 of the insulating-tape material 10 which intersects bonding wire 9b- 1 and 9b-2. Therefore, it can put in 
another way "it is reverse about wiring polar- zone 2a and the array direction of 2b" as "It is reverse about a 
direction parallel to the side 33 of the insulating-tape material 10 which intersects bonding wire 9b- 1 and 9b-2." 
[0038] Furthermore, to the join of conductive member 13a and bonding wire 9a-2, the locations of the join of 
conductive member 1 3 a and bonding wire 9b- 1 are wiring polar-zone 2a and the array direction of 2b, and are 
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displacing in the direction approaching said wiring polar-zone 2a of 1. Similarly, to the join of conductive 
member 13b and bonding wire 9a- 1, the locations of the join of conductive member 13b and bonding wire 9b-2 
are wiring polar-zone 2a and the array direction of 2b, and are displacing in the direction approaching said 
wiring polar-zone 2b of 1. As mentioned above, wirebonding of the second semiconductor chip 5b is carried 
out, without [ since the physical relationship of the wiring path of the electrode pads 7a and 7b arranged in 
parallel on second semiconductor chip 5b is replaced by leading about of the pattern of conductive members 
13a and 13b, without bonding wire 9a- 1 and 9a-2 cross, and ] bonding wire 9b- 1 and 9b-2 crossing. Thereby, 
the semiconductor device of the gestalt 3 of operation avoids cross bonding, makes wirebonding of an upper 
chip possible, and expands the width of face of the combination of the semiconductor chip in which assembly is 
possible. 

[0039] the gestalt 4 of operation — with reference to drawing 4 , it explains below per semiconductor device of 
the gestalt 4 of operation of this invention. Drawing 4 is the half the body top view showing the semiconductor 
device of the gestalt 4 of operation of this invention. 

[0040] in order that the insulating-tape material 10 may insulate with the first semiconductor chip 4 in the 
semiconductor device of the gestalt 3 of operation — much more — ** — it was carried out, and on it, the 
conductive member was boiled further and formed. However, in replacing many above wiring paths, it becomes 
difficult to secure the insulation of conductive members further in a top. So, in the semiconductor device of the 
gestalt 4 of operation, as shown in drawing 4 , the insulating-tape material 20 was made two-layer. And in order 
to insulate with the first semiconductor chip 4, conductive members 14a, 14b, and 14c were further formed on 
the tape of an eye, the tape of a two-layer eye was stuck on this, and conductive members 15a, 15b, and 15c 
were further formed on the tape of this two-layer eye. Conductive member 1 5a is made to intersect the 
conductive members 14a, 14b, and 14c located in a lower layer through the tape of a two-layer eye in two 
levels, as shown in drawing 4 . For example, conductive member 14c is made to intersect the conductive 
members 15a, 15b, and 15c located in the upper layer through the tape of a two-layer eye in two levels. In 
addition, the bonding pad part of conductive members 14a, 14b, and 14c is exposed by carrying out opening of 
the tape of a two-layer eye. 

[0041] Since a conductive member is made to cross in two levels as mentioned above according to the 
semiconductor device of the gestalt 4 of operation, the degree of freedom of leading about of the junction means 
slack conductive member of a bonding wire increases, and the width of face of the combination of the 
semiconductor chip in which assembly is possible spreads. In addition, a conductive member may be formed in 
three or more layers if needed by making the insulating-tape material 20 into three or more layers. 
[0042] the gestalt 5 of operation — with reference to drawing 5 , it explains below per semiconductor device of 
the gestalt 5 of operation of this invention. Drawing 5 is the half the body top view showing the semiconductor 
device of the gestalt 5 of operation of this invention. 

[0043] Although the basic configuration of the semiconductor device of the gestalt 5 of operation is the same as 
the semiconductor device of the gestalt 1 of operation, as shown in drawing 5 , the configurations of the 
conductive member differ, that is, the appearance of the conductive member 1 1 in the semiconductor device of 
the gestalt 1 of operation makes the bonding wire installation direction a long side ~ although it was a rectangle 
configuration mostly, in the semiconductor device of the gestalt 5 of operation, conductive member 16a, such as 
a L character mold, is formed on the insulating-tape material 10. 

[0044] Although it is, since [ whose electrode pad 7 of second semiconductor chip 5b differs from the array 
pitch of the electrode pad 6 of the first semiconductor chip 4 ] it is constituted according to the array pitch of the 
electrode pad 6 of the first lowermost semiconductor chip 4 of semiconductor chip slack, the array pitch of the 
wiring polar zone 2 on a substrate 1 will not adjust it in the array pitch of the wiring polar zone 2. However, the 
semiconductor device of the gestalt 5 of operation is displaced in the direction in which the location of the join 
of conductive member 16a and bonding wire 9b approaches the wiring polar zone 2 which is the array direction 
of the wiring polar zone 2, and should be connected to the join of conductive member 16a and bonding wire 9a, 
and the array pitch of the join of a conductive member 16 and bonding wire 9b adjusts it in the array pitch of the 
wiring polar zone 2. Moreover, pattern width of face may be made large like conductive member 16b. Thus, it 
becomes possible to use the same conductive member for a drawing longitudinal direction by forming a large 
pattern (conductive members 1 6a and 1 6b) to various semiconductor chips with which the locations of the 
electrode pads 7 and 6 differ. With it, even if the alignment precision at the time of bonding is not so high, 
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bonding can be carried out. A manufacturing cost can be reduced as these results. Therefore, according to the 
semiconductor device of the gestalt 5 of operation, while wiring from the second semiconductor chip 5b to the 
wiring polar zone 2 is relayed by the conductive member 16, since that wiring path is adjusted by the array pitch 
of the wiring polar zone 2, by this conductive member 16, it can shorten each bonding wire, can make possible 
wirebonding to the wiring polar zone 2 on a substrate 1 , and can raise the workability and the dependability of 
wirebonding. Therefore, combination of the semiconductor chip in which assembly is possible can be further 
made into Oshi. 

[0045] The segment which projected the bonding wire 8 joined to the electrode pad 6 of the first semiconductor 
chip 4 to the substrate 1 in.the gestalten 1-5 of the above operation, With the segment which projected bonding 
wire 9b which is joined to conductive members 1 1, 12, 13, 14, and 15 or 16, and is installed from this 
conductive member to the electrode pad 6 side of the first semiconductor chip 4 to the substrate 1 It had 
deviated at intervals of predetermined, and conductive members 11,12,13,14, and 1 5 or 1 6 has been arranged, 
and the join of a bonding wire was set up so that it might become so. Therefore, since bonding wires do not 
carry out a polymerization when it sees from a top, visual inspection of wirebonding connection can be 
conducted easily. That is, a lower wire disappears with the upper wire, the fault of it becoming impossible to 
check that bonding of the lower wire is not carried out is lost, and visual inspection of wirebonding connection 
can be conducted easily. If another evaluation is performed, moreover, bonding wire 9b installed to the 
conductive member 1 1, 12, 13, 14, and 15 or electrode pad 6 side of the 16 to first semiconductor chip 4, 
conductive members 1 1, 12, 13, 14, and 15, or the join of 16 See in the installation direction of bonding wire 
9b, and it is located between the bonding wire joins of two electrode pads 6 with which the first semiconductor 
chip 4 adjoins mutually. Conductive members 1 1, 12, 13, 14, and 15 or 16 has been arranged, and the join of a 
bonding wire was set up so that it might become so. Therefore, since bonding wires do not carry out a 
polymerization when it sees from a top, visual inspection of wirebonding connection can be conducted easily. 
[0046] Moreover, in the gestalten 1-5 of the above operation, although explained taking the case of the 
semiconductor device of the BGA mold with which laminating loading of the two semiconductor chips is 
carried out, this invention is not restricted to this. That is, laminating loading of the three or more 
semiconductor chips may be carried out. In that case, the junction means slack aforementioned conductive 
member of a bonding wire may be installed on two or more principal planes of a semiconductor chip. Moreover, 
an external connection type is good also as other area array mold semiconductor devices of the packages (LGA 
etc.) to which not only BGA but the ball 3 is not attached, and a semiconductor device which equips perimeters, 
such as QFP, with an external lead. Moreover, a patchboard is not restricted to a printed-circuit board, but a 
leadframe etc. may be used for it. Moreover, bare chip loading may be carried out at a mounting substrate 
(patchboard), and wirebonding may be carried out to a direct mounting substrate. 
[0047] 

[Effect of the Invention] This invention by having adopted the junction means slack aforementioned conductive 
member of a bonding wire as mentioned above The bonding wire which connects the electrode of an upper chip 
and the wiring electrode of a patchboard electrically is divided. Each bonding wire can be made shorter than the 
case where bonding is carried out by one bonding wire. It is effective in the ability of the bent bonding wire to 
suppress bending of a bonding wire and suppress generating of the problem of contacting other bonding wires 
and semiconductor chips and short-circuiting electrically. It can incorporate into a semiconductor device, 
without carrying out the design change of the chip size for an upper chip slack semiconductor chip to which a 
chip electrode becomes a long distance from the wiring polar zone of a patchboard by physical constraint by 
this, combination of the semiconductor chip in which assembly is possible when it accumulates and carries two 
or more semiconductor chips on a patchboard can be made various, and it is effective in the ability to respond to 
various need by low cost with the application of a general-purpose semiconductor chip. 
[0048] Moreover, the thing for which the configuration which sticks the tape more than one layer in which said 
conductive member was arranged, or two-layer on the principal plane of a semiconductor chip was used for this 
invention, The polymerization and cross bonding of a bonding wire were avoided with arrangement or the 
pattern of said conductive member, Furthermore, by having made it improve by mediating the adjustment of the 
array pitch of the electrode pad of the semiconductor chip by which laminating arrangement is carried out up 
and down by the conductive member Wirebonding of an upper chip was made possible, it was able to contribute 
to improvement in the dependability of wirebonding in MCM and MCP, the width of face of the combination of 
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the semiconductor chip in which assembly is possible 
MCM and MCP was able to be made rich. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3] 

2a 2b 




[Drawing 1] 
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[Drawing 51 
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